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A cell of which frequency bands can interfere an FDD uplink frequency band
and a cell of which frequency bands can interfere an DD downlink
frequency band in cells provided by an eNB are respeactively canfigured as

an uplink cell only for transmitting uplink data and a downlink cell only for |7 oU*
transmitling gownlink data on the eNB of a TDUD system, and configuration

information of the uplink and downiink cells 18 siored in the eNB,; the NS
transmits the configuration information of the uplink and downlink celis to a
Uk
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METHOD AND SYSTEM FOR PROVIDING
SERVICE FROM TDD CELL TO TERMINAL

TECHNICAL FIELD

The disclosure relates to coexistence technology for a
Frequency Division Duplex (FDD) system and a Time
Division Duplex (TDD) system of Long Term Evolution
(LTE), 1n particular to a method and a system for providing
a service from a TDD cell to a terminal.

BACKGROUND

LTE technology has two duplex modes: FDD and TDD.
In the FDD mode, a User Equipment (UE) performs uplink
transmission and downlink reception at an uplink frequency
band and a downlink frequency band respectively, so that the
uplink transmission and downlink reception can be per-
formed at the same time. In the TDD mode, the UE performs
uplink transmission and downlink reception at different time
respectively, so that the uplink transmission and downlink
reception cannot be performed at the same time. The spec-
trum resources of the LTE are mainly of 2,500 to 2,690

MHz, as shown 1n FIG. 1, the uplink frequency band of LTE
FDD 1s of 2,500 to 2,570 MHz, the downlink frequency
band of LTE FDD 1s of 2,620 to 2,690 MHz, and the
frequency band of LTE TDD 1s of 2,570 to 2,620 MHz.

With the development of radio technology, the
FDD&TDD hybrid scheme of the LTE i1s the mainstream
planning scheme 1n the planning process of a network, so
that the network coverage of FDD and TDD may coexist in
the same area. If the LTE FDD system and LTE TDD system
coexist, the coexistence of adjacent frequency bands will
become a primary problem to be solved.

When the LTE FDD system and the LTE TDD system
coexist, the adjacent Ifrequency bands between the two
systems may be interfered due to out of band emission,
spurious emissions and the like as the two systems work at
adjacent frequency bands, thereby aflecting the network
performance. For example, as shown 1n the scenario 1n FIG.
2, there are two evolved NodeBs (eNBs) 1n total, eNB_1 and
eNB_2, which cover cell 1 (Cell_1) and cell 2 (Cell_2) 1n an
FDD mode and a TDD mode respectively, wherein Cell_1
and Cell_2 provide a service to UE_1 and UE_2 respec-
tively, the coverage areas of eNB_1 and eNB_2 are some-
what overlapped and both UE_1 and UE_2 are located at the
overlapped part of the coverage areas, as in such, if the
working frequency bands of eNB_1 and eNB_2 are adja-
cent, there will be interference between the adjacent fre-
quency bands, specifically, 11 the TDD working frequency
band of eNB_2 1s adjacent to the FDD uplink frequency
band of eNB_1, the downlink data of eNB_2 may interfere
the uplink reception of eNB_1 due to out of band emission
and other reasons, namely, the transmission of eNB_2
interferes the reception of eNB_1, and at the same time, the
uplink transmission of UE_1 may also interfere the down-

link reception of UE_2 at the UE sides; and 1f the TDD

working frequency band of eNB_2 1s adjacent to the FDD
downlink frequency band of eNB_1, the downlink transmis-
sion of eNB_1 may interfere the uplink reception of eNB_2
and the uplink transmission of UE_2 may interfere the
downlink reception of UE_1.

To avoid the adjacent-band 1nterference between the TDD
system and the FDD system, as shown in FIG. 3, a Guard
Band (GB) can be arranged between the FDD and TDD
frequency bands but i1s not available for neither the TDD
system nor the FDD system; due to the existence of the GB,

10

15

20

25

30

35

40

45

50

55

60

65

2

there will be a space between the working frequency bands
of the L'TE FDD system and the LTE TDD system to avoid

the adjacent-band interference; whereas, the unavailability
of the GB for any system may cause the waste of spectrum
resources and 1s not favourable for the development and
popularization and application of TDD technology. There-
fore, the interference between frequency bands and the
waste of spectrum resources are the primary problems for
the coexistence of the FDD system and TDD system of the
LTE.

In the LTE, one UE 1s served by only one Component
Carrier (CC) and there 1s only one component carrier in each
cell. The cell corresponding to the component carrier serving
the UE 1s the serving cell of the UE, by which the UE 1s
provided with a series of functions, including secure input,
Non Access Stratum (NAS) mobile information, radio link
detection, paging and the like. With the gradual advance-
ment of the LTE standard, carrier aggregation technology
has become a significant feature of the LTE-Advanced
standard. In the carrier aggregation technology, each eNB
may be configured with multiple Component Carriers (CC)
and the UE may also be configured with and utilize multiple
member carriers, including primary component carriers and
secondary component carriers. The primary component car-
rier 1s the one providing a complete service to the UE 1n the
carrier aggregation, namely, without secondary component
carrier, the UE can work normally only by the primary
component carrier. The secondary component carrier is
introduced to the LTE-Advanced standard to expand the
operation bandwidth of the LTE equipment and improve the
throughput and cannot provide a complete service to the UE
nor exist separately without the primary component carrier.
The UE aggregating multiple component carriers may per-
form transmission and reception on the component carriers.
As shown m FIG. 4, UE_1 1s configured with three com-
ponent carriers 11, 12 and 13, and UE_2 is configured with
two component carriers 14 and 1S5, where iIn (n 1s a positive
integer), represents carriers of different frequencies. In the
carrier frequency band of the LTE, some TDD and FDD
carriers may be adjacent to one other 1n frequency, so these
carriers may interfere with one another to cause the LTE
system not to work normally and affect the user experience.

For the LTE technology, the implementation of the coex-
istence of the FDD and TDD systems 1s confronted with the
problems of interference between frequency bands and
waste ol spectrum resources, which also aflect the 1mple-
mentation of carrier aggregation in the LTE-Advanced stan-

dard.

SUMMARY

In view of this, the main purpose of the disclosure 1s to
provide a method and a system for providing a service from
a TDD cell to a terminal, 1n order to solve the problems of
interference between frequency bands and waste of spec-
trum resources for the coexistence of an FDD system and a
1DD system.

To achieve the purpose above, the technical scheme of the
disclosure 1s implemented as follows.

The disclosure provides a method for providing a service
from a TDD cell to a terminal, which includes:

configuring a cell of which frequency bands can interfere
a Frequency Division Duplex (FDD) uplink frequency band
and a cell of which frequency bands can interfere an FDD
downlink frequency band 1n cells provided by an eNB as an
uplink cell only for transmitting uplink data and a downlink
cell only for transmitting downlink data respectively on an
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evolved NodeB (eNB) of a TDD system in advance, and
storing configuration information of the uplink and down-
link cells 1n the eNB; transmitting the configuration infor-
mation of the uplink and downlink cells to a User Equipment
(UE) by the eNB; and

receiving, by the UE, the configuration information of the
uplink and downlink cells, and transmitting data with the
e¢NB by at least one of the uplink and downlink cells.

In the scheme, the step of storing configuration informa-
tion of the uplink and downlink cells in the eNB may
include: storing, by the eNB, the configuration information
of respective uplink cells as an uplink cell list, and storing
the configuration information of respective downlink cells as
a downlink cell list.

In the scheme, the step of transmitting the configuration
information of the uplink and downlink cells to a UE by the
e¢NB may include: transmitting, by the eNB, the configura-
tion mnformation of the uphnk and downlink cells to the UE
through any one or more pieces of system information.

In the scheme, the step of transmitting the configuration
information of the uphnk and downlink cells to the UE
through any one or more pieces of system information by the
eNB may include: adding, by the eNB, the uplink cell list
contaiming the configuration information of all the uplink
cells and the downlink cell list containing the configuration
information of all the downlink cells into any one or more
pieces of system information, and broadcasting the system
information periodically.

In the scheme, the step of transmitting the configuration
information of the uplink cell to a UE by the eNB may
include: transmitting, by the eNB, the configuration infor-
mation ol the uplink cell to the UE through a Radio
Resource Control (RRC) message.

In the scheme, the step of transmitting the configuration
information of the uplink cell to the UE through the RRC
message by the eNB may include:

adding, by the eNB, the uplink cell list containing the
configuration information of respective uplink cells into an
RRC connection setup message sent to the UE 1 an RRC
setup process; or, adding the uplink cell list containing the
configuration information of respective uplink cells into an
RRC connection reconfiguration message sent to the UE
during adding a secondary Serving Cell (SCell).

In the scheme, the step of receiving the configuration
information and then transmitting data with the eNB by the
UE may nclude:

sending, by the UE, uplink data to the eNB through the
uplink cell, and receiving, by the eNB, the uplink data from
the UE through the uplink cell; and/or, sending, by the UE,
downlink data to the UE through the downlink cell, and
receiving, by the UE, the downlink data from the eNB
through the downlink cell.

In the scheme, the method may further include:

for each configured downlink cell, setting, by the eNB, a
cellBarred value of System Information Block 1 (SIB_1) 1n
the system information of each downlink cell to “barred”,
not contaiming any one or more of a Master Information
Block (MIB)/SIB_1/SIB_2 in the system information of
cach downlink cell, or adding a flag for indicating that the
cell 1s the downlink cell 1n the system information of each
downlink cell;

then, broadcasting the system information of each down-
link cell by the eNB periodically; receiving, by the UE, the
system information of the current cell during selection or
reselection of the cell, and then judging whether the cell-
Barred value of SIB_1 1n the system information of the
current cell 1s “barred”, or whether the system information
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of the current cell lacks any one or more of MIB/SIB_1/
SIB_2, or whether the system information of the current cell
contains the flag for indicating that the cell 1s the downlink
cell; 1t so, not camping on the current cell, otherwise,
camping on the current cell after the selection or reselection
of the current cell.

In the scheme, the method may further include:

alter recerving the configuration mnformation of the uplink
cell, judging, by the UE, whether the current cell 1s the
uplink cell according to the configuration information, 1f so,
not measuring and reporting the current cell, otherwise,
measuring and reporting the current cell.

The disclosure further provides a system for providing a
service from a TDD cell to a terminal, which includes: a

TDD evolved NodeB (eNB) and a TDD User Equipment
(UE), wherein a cell of which frequency bands can interfere
a Frequency Division Duplex (FDD) uplink frequency band
and a cell of which frequency bands can interfere an FDD
downlink frequency band are respectively configured as an
uplink cell only for transmitting uplink data and a downlink
cell only for transmitting downlink data on the TDD eNB 1n
advance, and the TDD eNB 1s configured to store configu-
ration mformation of the uplink and downlink cells, and to
transmit the configuration information of the uplink and
downlink cells to the TDD UE; and

the TDD UE 1s configured to receive the configuration
information of the uplink and downlink cells sent from the
TDD eNB, and to transmit data with the TDD eNB by at
least one of the uplink and downlink cells.

In the scheme, the TDD eNB may be configured to receive

uplink data sent from the TDD UE by the uplink cell, and/or
to send downlink data to the TDD UE by the downlink cell;
and.

the TDD UE may be configured to send uplink data to the
TDD eNB by the uplink cell, and/or to receive downlink
data sent from the TDD eNB by the downlink cell.

In the scheme, the TDD eNB may be configured to set a
cellBarred value of SIB_1 in system information of each
downlink cell to “barred”, not contain any one or more of
MIB/SIB_1/SIB_2 in the system information of each down-
link cell, or add a flag for indicating that the cell 1s the
downlmk cell 1n the system information of each downlink
cell, and broadcast the system information periodically; and

the TDD UE may be configured to receive the system
information of the current cell broadcast by the TDD eNB
during selection or reselection of the cell, and then judge
whether the cellBarred value of SIB_1 1n the system infor-
mation of the current cell 1s “barred”, or whether the system
information of the current cell lacks any one or more of
MIB/SIB_1/S1IB_2, or whether the system information of
the current cell contains the tlag for indicating that the cell
1s the downlink cell; 1f so, the TDD UE does not camp on the
current cell, otherwise, the TDD UE camps on the current
cell after the selection or reselection of the current cell.

In the scheme, the TDD UE may be configured to, after
receiving the configuration mformation of the uplink cell
from the TDD eNB, judge whether the current cell 1s the
uplink cell according to the configuration information, 1f so,
the TDD UE does not measure and report the current cell,
otherwise, the TDD UE measures and reports the current
cell.

By the method for providing the service from the TDD
cell to the terminal, the cells of which the frequency bands
interfere the FDD frequency band are configured as the
uplink cells only for transmitting uplink data or the down-
link cells only for transmitting downlink data, so that the
eNB and the UE can transmit data using the adjacent cells
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of the TDD system and the FDD system, which not only
avoids the interference between the frequency bands of the
FDD and TDD systems and implements the coexistence of
the FDD and TDD systems, but also fully utilizes the

spectrum resources, ensures the high utilization rate of the
spectrum resources and saves resources.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing frequency bands of FDD and
TDD 1n an LTE system:;

FI1G. 2 1s a diagram showing a network scenario in which
FDD and TDD coexist in LTE:

FIG. 3 1s a diagram showing a guard band;

FIG. 4 1s a diagram showing a network scenario in which
carrier aggregation technology 1s adopted;

FIG. 5 1s a flowchart of a method for providing a service
from a TDD cell to a terminal of the disclosure;

FIG. 6 1s a diagram showing frequency bands of an uplink

cell and a downlink cell configured; and
FIG. 7 1s a flowchart of selecting or reselecting a cell by

a UE of LTE TDD.

DETAILED DESCRIPTION

To implement the coexistence of an FDD system and a
TDD system, avoid interference between different frequency
bands and enable both the FDD system and the TDD system
to work normally, the disclosure provides a method for
providing a service from a TDD cell to a terminal, which
includes:

Step 501: a cell of which frequency bands can interfere an
FDD uplink frequency band and a cell of which frequency
bands can interfere an FDD downlink frequency band in
cells provided by an eNB are respectively configured as an
uplink cell only for transmitting uplink data and a downlink
cell only for transmitting downlink data on the eNB of a
TDD system 1n advance, and configuration information of
the uplink and downlink cells 1s stored 1n the eNB; the eNB
transmits the configuration information of the uplink and
downlink cells to a UE.

Step 502: The UE receives the configuration information
of the uplink and downlink cells and transmits data with the
eNB by at least one of the uplink and downlink cells.

In Step 501, the process that a cell of which frequency
bands can interfere an FDD uplink frequency band 1s
configured as an uplink cell only for transmitting uplink data
specifically includes: for carriers provided by the eNB, a
carrier ol which TDD {frequency bands can interiere the
FDD uplink frequency band 1s configured as a component
carrier only for transmitting uplink data, and a cell corre-
sponding to the carrier 1s the uplink cell only for receiving
the uplink data. Specifically, the eNB can stop a sending
function and only start a recerving function of the compo-
nent carrier to implement the configuration.

For the carriers provided by the eNB, the process that a
cell of which frequency bands can interfere an FDD down-
link frequency band 1s configured as a downlink cell only for
transmitting downlink data specifically includes: a carrier of
which TDD frequency bands can interfere the FDD down-
link frequency band 1s configured as a carrier only for
transmitting downlink data on the eNB of the TDD system
in advance, and a cell corresponding to the component
carrier 1s the downlink cell only for sending the downlink
data. Specifically, the eNB can stop the receiving function
and only start the sending function of the component carrier

to implement the configuration.
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The process that configuration information of the uplink
and downlink cells 1s stored 1n the eNB may specifically
include: the eNB stores the configuration information of
respective uplink cells 1n the cells provided thereby as an
uplink cell list; and the eNB stores the configuration infor-
mation of respective downlink cells 1 the cells provided
thereby as a downlink cell list. Or, the configuration infor-
mation of all the uplink and downlink cells 1s stored as an
interference cell list.

Here, the configuration information of the uplink cell
contains: related parameters of the carriers corresponding to
respective uplink cells, information indicating that only the
transmission of uplink data 1s supported, cell flag and other
information. Similarly, the configuration information of the
downlink cell may contain: related parameters of the carriers
corresponding to respective downlink cells, information
indicating that only the transmission of downlink data 1s
supported, cell flag and other information.

The related parameters of the carriers may include fre-
quency bands and other parameters of the carriers.

In Step 301, the process that the eNB transmits the
configuration mmformation of the uplink and downlink cells
to a UE may include: the eNB may transmit the configura-
tion information of the uplink and downlink cells to the UE
by one or more pieces of system information.

Specifically, the eNB may add the uplink cell list con-
taining the configuration information of all the uplink cells
and the downlink cell list containing the configuration
information of all the downlink cells 1nto one or more pieces
of system information and broadcasts the system informa-
tion periodically. Or, the eNB can add the interference cell
list containing the configuration information of respective
uplink cells and downlink cells into one or more pieces of
system information, and broadcasts the system information
periodically.

Here, the process that the eNB transmits the configuration
information of the uplink cell to a UE may further include:
the eNB transmits the configuration information of the
uplink cell to the UE by an RRC message.

Specifically, in a Radio Resource Control (RRC) setup
process, the eNB adds the uplink cell list containing the
configuration information of respective uplink cells mto an
RRC connection setup message sent to the UE, or, during
adding a secondary Serving Cell (SCell), the eNB adds the
uplink cell list containing the configuration information of
respective uplink cells mto an RRC connection reconfigu-
ration message sent to the UE.

In Step 502, the process that the UE receives the con-
figuration information and then transmits data with the eNB
may include: the UE sends uplink data to the eNB by the
uplink cell, and the eNB receives the uplink data from the
UE by the uplink cell; and/or, the eNB sends downlink data
to the UE by the downhnk cell, and the UE receives the
downlink data from the eNB by the downlink cell.

The method may further include: for each configured
downlink cell, the eNB sets a cellBarred value of System
Information Block Typel (SIB_1) in the system information
of each downlink cell to “barred™, or the system information
of each downlink cell does not contain any one or more of
a Master Information Block (MIB)/SIB_1/SIB_2, or adds a
flag for indicating that the cell 1s the downlink cell 1n the
system i1nformation of each downlink cell; then, the eNB
broadcasts the system information of each downlink cell
periodically; the UE receives the system information of the
current cell during the selection or reselection of the cell and
then judges whether to camp here according to the recerved
system mformation of the current cell, so as to prevent itseltf
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from selecting and reselecting the downlink cell; therefore,
the TDD UE only camps 1n the TDD cell which 1s neither the
uplink cell nor the downlink cell when 1n an idle status.

Specifically, the UE judges whether the cellBarred value
of SIB_1 1n the system information of the current cell 1s
“barred”, or whether the system information of the current
cell lacks any one or more of MIB/SIB_1/5SIB_2, or whether
the system information of the current cell contains the flag
tor indicating that the cell 1s the downlink cell; 11 so, the UE
does not camp on the current cell; otherwise, the UE camps
on the current cell after the selection or reselection of the
current cell.

After the UE receives the configuration information, the
method may further include: after recerving the configura-
tion information, the UE judges whether the current cell 1s
the uplink cell according to the configuration information; 1t
s0, the current cell 1s not measured and reported; otherwise,
the current cell 1s measured and reported.

Specifically, after recerving the configuration information,
the UE sets an uplink cell flag bit, which 1s used for
indicating that the cell can be only used for transmitting the
uplink data, for each uplink cell 1 the list according to the
uplink cell list 1 the configuration information; before
measuring and reporting the current cell, the UE verifies
whether the current cell 1s provided with the uplink cell flag
bit; 1f so, it refuses to measure and report the current cell;
otherwise, 1t measures and reports the current cell.

Correspondingly, the disclosure turther provides a system
for providing a service from a TDD cell to a terminal,
including: a TDD eNB and a TDD UE, wherein a cell of
which frequency bands can interfere an FDD uplink fre-
quency band and a cell of which frequency bands can
interfere an FDD downlink frequency band are respectively
configured as an uplink cell only for transmitting uplink data
and a downlink cell only for transmitting downlink data on
the TDD eNB 1n advance, and the TDD eNB 1s configured
to store configuration information of the uplink and down-
link cells, and to transmit the configuration information of
the uphnk and downlink cells to the TDD UE; and the TDD
UE 1s configured to receive the configuration mformatlon of
the uplink and downlink cells sent from the TDD eNB, and
to transmit data with the TDD eNB by at least one of the
uplink and downlink cells.

Specifically, the TDD eNB 1s configured to receive uplink
data sent from the TDD UE by the uplink cell, and/or to send
downlink data to the TDD UE by the downlink cell; the TDD
UE 1s configured to send uplink data to the TDD eNB by the
uplink cell, and/or to receive downlink data sent from the
TDD eNB by the downlink cell.

The TDD eNB can be further configured to set a cell-
Barred value of SIB_1 in system information of each
downlink cell to “barred”, not contain any one or more of
MIB/SIB_1/5S1B_2 1n the system information of each down-
link cell, or add a flag for indicating that the cell i1s the
downlink cell 1n the system information of each downlink
cell, and to broadcast the system information periodically;
and the TDD UE 1s further configured to receive the system
information of the current cell broadcast by the TDD eNB
during the selection or reselection of the cell, and then judge
whether to camp here according to the received system
information of the current cell.

Here, the TDD UE may be further configured to, after
receiving the configuration mformation of the uplink cell
sent from the TDD eNB, judge whether the current cell is the
uplink cell according to the configuration information, 11 so,
not to measure and report the current cell, otherwise, to
measure and report the current cell.

10

15

20

25

30

35

40

45

50

55

60

65

8

In the actual application, 1n the method for providing the
service from the TDD cell to the terminal, the process of
configuring the uplink and downlink cells on the TDD eNB
1s specifically as follows:

As shown 1n FIG. 6, 1n the LTE TDD frequency band, the
TDD CC of which the frequency band 1s adjacent to the LTE
FDD uplink frequency band 1s set to a CC only supporting
the transmission of uplink data (UL only CC); and the TDD
CC of which the frequency band 1s adjacent to the LTE FDD
downlink frequency band 1s set to a CC only supporting the
transmission of downlink data (DL only CC). Here, the UL
only CC 1s a TDD CC which 1s adjacent to an LTE FDD
uplink CC 1n frequency band and can cause interference
therebetween, and generally, i1t 1s a TDD CC of which the
frequency band 1s adjacent to the LTE FDD uplink fre-
quency band. Here, the DL only CC 1s a TDD CC which 1s
adjacent to an LTE FDD downlink CC 1n frequency band
and can cause interference therebetween, and generally, it 1s
a TDD CC of which the frequency band 1s adjacent to the
LTE FDD downlink frequency band. Therefore, for the LTE
TDD eNB, only the uplink data can be transmitted on the
cell corresponding to the UL only CC, and the downlink
subirame 1s closed. During the closed subframe period, no
data 1s transmitted and received, and the cell corresponding
to the UL only CC 1s the uplink cell. Only the downlink data
1s transmitted 1n the cell corresponding to the DL only CC,
the uplink subirame 1s closed and the cell corresponding to
the DL only CC 1s the downlink cell. Therefore, the TDD
cell of which the frequency band 1s adjacent to the FDD
uplink frequency band 1s set as the uplink cell, and the eNB
closes a downlink channel of the uplink cell to only receive
uplink data from the UE 1n the uplink cell; furthermore, the
TDD cell of which the frequency band 1s adjacent to the
FDD downlink frequency band is set to a downlink cell, and
the eNB closes an uplink channel of the downlink cell to
only transmit downlink data to the UE 1n the downlink cell;
and the TDD UE only sends uplink data and does not receive
downlink data in the uplink cell, but on the contrary, the
TDD UE only receives downlink data and does not send
uplink data 1n the downlink cell.

In the actual application, 11 aggregating the UL only CC,
the UE only performs uplink sending on the UL only CC,
and downlink reception 1s stopped to avoid mutual 1nterfer-
ence between the UE and the FDD uplink CC; if aggregating
the DL only CC, the UE only performs downlink reception
on the DL only CC, and the uplink sending is stopped to
avold mutual interference between the UE and the FDD
uplink CC.

Through the configuration of the uplink cell and the
downlink cell, the UL only CC and the DL only CC can be
only configured as the SCCs of the UE rather than the PCCs
during carrier aggregation.

Here, the UL only CC and the DL only CC 1n the TDD
frequency band are only limited to the TDD CC of which the
frequency band 1s adjacent to the FDD frequency band in the
carrier aggregation; 1 case of the coexistence of the FDD
and TDD systems, any TDD CC of which the frequency
band interferes the FDD frequency band can be set as the UL
only CC or DL only CC by the method, and any TDD cell
of which the frequency band can interfere the FDD {fre-
quency band can be set as a UL only cell or a DL only cell.

In the actual application, the process that the eNB sends
the configuration mformation of the uplink cells to the UE
by the RRC message can be implemented by the following
two schemes:

Scheme I: the eNB sends the configuration information of
the uplink cell to the UE by an RRC connection setup
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message 1 an RRC setup process, specifically: the UE sends
an RRC connection request message to the eNB; after
receiving the RRC connection request message from the UE,
the eNB sends an RRC connection setup message to the UE,
wherein the RRC connection setup message includes the
configuration message ol the uplink cell, specifically, the
RRC connection setup message may contain an uplink only
cell list which contains index values of respective uplink
cells and frequency bands of the corresponding component
carriers; the UE receives the RRC connection setup message
from the eNB, extracts the configuration information of the
uplink cell from the RRC connection setup message and
then returns an RRC connection setup complete message to
the eNB.

Scheme II: The eNB sends the configuration information
of the uplink cell to the UE by a dedicated radio resource
control part in an RRC connection reconfiguration message
during the addition of SCell, specifically: the eNB sends the
RRC connection reconfiguration message to the UE to add
SCell mto the UE, wherein the RRC connection reconfigu-
ration message includes the configuration information of the
uplink cell, for example, the dedicated radio resource control
part of the RRC connection reconfiguration message
includes an uplink only cell list containing index values of
respective uplink cells and frequency bands of the corre-
sponding component carriers; and the UE receives the RRC
connection reconfiguration message from the eNB, extracts
the configuration information of the uplink cell from the
RRC connection reconfiguration message and performs con-
figuration for the addition of SCell according to the RRC
connection reconfiguration message.

In the actual application, the cell selection or cell rese-
lection process of the LTE TDD UE based on the method for
providing the service from the TDD cell to the terminal
includes:

the UE 1n the 1dle status needs to perform cell selection or
reselection; firstly, 1t searches for and synchronizes cells,
specifically, 1t searches for all the frequency bands to find a
cell with the strongest signal 1n respective frequency bands;
once finding the cell which can provide a service normally,
it camps here. If finding a downlink cell, the UE does not
camp here. Because no downlink data 1s transmitted 1n an
uplink cell, the UE cannot sense the existence of the uplink
cell so as not to select 1t and camp here.

There are three modes for preventing the UE from select-
ing or reselecting the downlink cell.

1. The cellBarred value 1 SIB_1 in the system informa-
tion of the downlink cell 1s set as “barred” so that the UE
reads the “barred” cellBarred value in SIB_1 1n the system
information of the cell when finding the downlink cell and
accordingly does not select the downlink cell nor camp on
the downlink cell.

2. The system 1nformation of the downlink cell does not
contain any one or more of MIB/SIB_1/SIB_2 so that the
UE reads no MIB/SIB_1/SIB_2 1n the system information of
the cell when finding the downlink cell and accordingly does
not select the downlink cell nor camp on the downlink cell.

3. The system information of the downlink cell includes
a downlink cell flag for indicating that the cell only supports
the transmission of downlink data so that the UE reads the
downlink cell flag contained 1n the system information of the
cell when finding the downlink cell and accordingly does not
select the downlink cell nor camp on the downlink cell.
Specifically, the downlink cell flag can be added nto SIB_1
or other SIBs 1n the system 1nformation.

As shown 1n FIG. 7, the cell selection or reselection

process of the LTE TDD UE 1s specifically as follows:
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Step 701: A UE finds a current TDD cell.

Step 702: The UE acquires system information of the
current TDD cell and judges whether 1t 1s possible to camp
on the current TDD cell according to the acquired system
information.

Specifically, the UE can judge whether the system infor-
mation of the current TDD cell meets any one or more of the
following three judgement criteria, 11 not, the UE does not
select or reselect the current TDD cell and step 703 1s
executed, otherwise, step 704 1s executed:

(1) the cellBarred value 1n SIB_1 1n the system informa-
tion of the cell 1s “barred’:;

(2) the system information of the cell lacks one or more
of MIB/SIB_1/SIB_2; and

(3) the system information of the cell includes the down-
link cell flag.

Step 703: The UE continues to search for other TDD cells
and step 701 1s executed again to repeat the process above.

Step 704: The UE selects or reselects the current TDD cell
and camps here.

In the actual application, based on the TDD cell service
method of the disclosure, the process of measuring and
reporting the cell by the LTE TDD UE can be implemented
as follows: the UE receives the configuration information of
the uplink cell sent from the eNB, such as the uplink only
cell list from the eNB, and sets an uplink only flag, which 1s
used for indicating that the cell can be only used for the
transmission of the uplink data, for each uplink cell accord-
ing to the configuration information of the uplink cell, or, 1t
can configure an uplink only flag for each serving cell; 1f the
value of the uplink only flag corresponding to the serving
cell 1s not set, indicating that the cell 1s not an uplink cell,
a measurement and reporting event can be triggered. If the
UE 1s configured with a measurement and reporting trigger-
ing event A1/A2/A6, the measurement value of a serving
cell meets the threshold value of the event A1/A2/A6, and
the uplink only flag corresponding to the serving cell 1s not
set, namely, the cell 1s not an uplink cell, the measurement
and reporting of the event A1/A2/A6 are triggered.

What said above are only preferred embodiments of the
disclosure, and not intended to limit the scope of protection
of the disclosure.

INDUSTRIAL APPLICABILITY

By the method for providing the service from the TDD
cell to the terminal, a cell of which frequency bands intertere
an FDD frequency band 1s configured as an uplink cell only
for transmitting uplink data or a downlink cell only for
transmitting downlink data, so that an eNB and a UE can
transmit data using the adjacent cells of the TDD system and
the FDD system, which not only avoids interference
between frequency bands of the FDD and TDD systems and
implements coexistence of the FDD and TDD systems, but
also fully utilizes spectrum resources, ensures the high
utilization rate of the spectrum resources and saves
resources.

What 1s claimed 1s:

1. A method for providing a service, comprising;:

configuring a cell of which frequency bands can interfere
a Frequency Division Duplex (FDD) uplink frequency
band and a cell of which frequency bands can interfere
an FDD downlink frequency band 1n cells provided by
an eNB as an uplink cell only for transmitting uplink
data and a downlink cell only for transmitting downlink
data respectively on an evolved NodeB (eNB) of a
TDD system in advance, and storing configuration
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information of the uplink and downlink cells 1n the
eNB; transmitting, by the eNB, the configuration infor-
mation of the uplink and downlink cells; and transmuit-
ting, by the eNB, data through at least one of the uplink
and downlink cells;

wherein the configuring a cell of which frequency bands

can interfere an FDD uplink frequency band as an
uplink cell only for transmitting uplink data on an eNB
of a TDD system in advance comprises: for carriers
provided by the eNB, a carrier of which TDD f1re-
quency bands interfere the FDD uplink frequency band
1s configured as a component carrier only for transmit-
ting uplink data, and a cell corresponding to the carrier
1s the uplink cell only for receiving the uplink data; and

the configuring a cell of which frequency bands can

interfere an FDD downlink frequency band in cells
provided by an eNB as a downlink cell only for
transmitting downlink data on an eNB of a TDD system
in advance comprises: a carrier of which TDD {fre-
quency bands interfere the FDD downlink frequency

band 1s configured as a carrier only for transmitting
downlink data on the eNB of the TDD system 1n

advance, and a cell corresponding to the component
carrier 1s the downlink cell only for sending the down-

link data.
2. The method according to claim 1, wherein the step of
storing configuration information of the uplink and down-
link cells 1n the eNB comprises: storing, by the eNB, the

configuration

information of respective uplink cells as an

uplink cell list, and storing the configuration information of
respective downlink cells as a downlink cell list.

3. The met]

nod according to claim 1, wherein the step of

transmitting t

e configuration mnformation of the uplink and

downlink cells by the eNB comprises: transmitting, by the
e¢NB, the configuration information of the uplink and down-
link cells through any one or more pieces of system infor-

mation.
4. The met

nod according to claim 2, wherein the step of

transmitting t.

ne configuration imnformation of the uplink and

downlink cells by the eNB comprises: transmitting, by the
e¢NB, the configuration information of the uplink and down-
link cells through any one or more pieces of system infor-

mation.
5. The met]

nod according to claim 3, wherein the step of

transmitting t

e configuration mformation of the uplink and

downlink cells through any one or more pieces of system
information by the eNB comprises: adding, by the eNB, the
uplink cell list containing the configuration information of

all the uplink

configuration

cells and the downlink cell list containing the
information of all the downlink cells 1nto any

one or more pieces of system information, and broadcasting
the system information periodically.

6. The met]

nod according to claim 4, wherein the step of

transmitting t.

ne configuration imnformation of the uplink and

downlink cells through any one or more pieces of system
information by the eNB comprises: adding, by the eNB, the
uplink cell list containing the configuration information of

all the uplink

configuration

cells and the downlink cell list containing the
information of all the downlink cells 1nto any

one or more pieces of system information, and broadcasting
the system information periodically.

7. The met

nod according to claim 1, wherein the step of

transmitting t

ne configuration mnformation of the uplink cell

by the eNB comprises: transmitting, by the eNB, the con-
figuration mformation of the uplink cell through a Radio
Resource Control (RRC) message.

10

15

20

25

30

35

40

45

50

55

60

65

8. The met]

12

nod according to claim 2, wherein the step of

transmitting t.

ne configuration information of the uplink cell

by the eNB comprises: transmitting, by the eNB, the con-
figuration information of the uplink cell through a Radio
Resource Control (RRC) message.

9. The met]

nod according to claim 7, wherein the step of

transmitting t

ne configuration mformation of the uplink cell

through an RRC message by the eNB comprises:

in an RRC

setup process, adding, by the eNB, the uplink

cell list containing the configuration information of
respective uplink cells mto an RRC connection setup
message to be transmaitted; or, during adding a second-
ary Serving Cell (SCell), adding the uplink cell list
containing the configuration information of respective
uplink cells into an RRC connection reconfiguration
message to be transmitted.

10. The me
transmitting t

thod according to claim 8, wherein the step of
ne configuration mformation of the uplink cell

through an R.
in an RRC

RC message by the eNB comprises:
setup process, adding, by the eNB, the uplink

cell list containing the configuration information of
respective uplink cells mto an RRC connection setup
message to be transmaitted; or, during adding a second-
ary Serving Cell (SCell), adding the uplink cell list
containing the configuration information of respective
uplink cells into an RRC connection reconfiguration
message to be transmitted.

11. The method according to claim 1, wherein the step of
transmitting data through at least one of the uplink and
downlink cells by the eNB comprises:

recerving, by the eNB, uplink data through the uplink cell;

and/or, sending, by the eNB, downlink data through the
downlink cell.

12. The method according to claim 1, further comprising:
for each configured downlink cell, setting, by the eNB, a

cellBarred value of System Information Block 1
(SIB_1) in the system information of each downlink
cell to “barred”, not containing any one or more of a
Master Information Block (MIB)/SIB_1/SIB_2 in the
system information of each downlink cell, or adding a
flag for indicating that the cell 1s the downlink cell 1n
the system information of each downlink cell;

then, broadcasting, by the eNB, the system information of

cach downlink cell periodically.

13. The method according to claim 11, further compris-
ng:
for each configured downlink cell, setting, by the eNB, a

cellBarred value of System Information Block 1
(SIB_1) in the system information of each downlink
cell to “barred”, not containing any one or more of a
Master Information Block (MIB)/SIB_1/SIB_2 in the
system information of each downlink cell, or adding a
flag for indicating that the cell 1s the downlink cell 1n
the system information of each downlink cell;

then, broadcasting, by the eNB, the system information of

cach downlink cell periodically.

14. A method for providing a service, comprising;:
receiving, by the UE, configuration information of uplink

and downlink cells, and transmitting data by at least
one of the uplink and downlink cells;

wherein the uplink cell 1s a cell in a TDD system, of which

frequency bands can interfere a Frequency Division
Duplex (FDD) uplink frequency band and only for
transmitting uplink data; the downlink cell 1s a cell in
the TDD system, of which frequency bands can inter-
fere an FDD downlink frequency band and only for
transmitting downlink data;
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wherein the uplink cell corresponds to a carrier, provided

by an eNB, of which TDD ifrequency bands interfere

the FDD uplink frequency band and which 1s a com-

ponent carrier only for transmitting uplink data; and the

downlink cell corresponds to a carrier of which TDD

frequency bands interfere the FDD downlink frequency

band and which 1s a component carrier only for trans-
mitting downlink data.

15. The method according to claim 14, wherein the step

of receiving configuration information and then transmitting

data by the UE comprises:
sending, by the UE, uplink data through the uplink cell;

and/or, receiving, by the UE, the downlink data through
the downlink cell.

16. The method according to claim 14, further compris-
ng:
for each configured downlink cell, receiving, by the UE,
system information of a current cell during selection or
reselection of a cell, and then judging whether a cell-
Barred value of System Information Block 1 (SIB_1)1n
the system information of the current cell 1s “barred”,
or whether the system information of the current cell
lacks any one or more of a Master Information Block
(MIB)/SIB_1/SIB_2, or whether the system informa-
tion of the current cell contains a flag for indicating that
the cell 1s the downlink cell; if so, not camping on the
current cell, otherwise, camping on the current cell
after the selection or reselection of the current cell.
17. The method according to claim 135, further compris-
ng:
for each configured downlink cell, receiving, by the UE,
system information of a current cell during selection or
reselection of a cell, and then judging whether a cell-
Barred value of System Information Block 1 (SIB_1)1n
the system information of the current cell 1s “barred”,
or whether the system information of the current cell
lacks any one or more of a Master Information Block
(MIB)/SIB_1/SIB_2, or whether the system informa-
tion of the current cell contains a flag for indicating that
the cell 1s the downlink cell; if so, not camping on the
current cell, otherwise, camping on the current cell
after the selection or reselection of the current cell.
18. The method according to claim 14, further compris-
ng:
after recerving the configuration information of the uplink
cell, judging, by the UE, whether a current cell 1s the
uplink cell according to the configuration information,
i so, not measuring and reporting the current cell,
otherwise, measuring and reporting the current cell.
19. The method according to claim 135, further compris-
ng:
after recerving the configuration information of the uplink
cell, judging, by the UE, whether a current cell 1s the
uplink cell according to the configuration information,
i so, not measuring and reporting the current cell,
otherwise, measuring and reporting the current cell.
20. A device for providing a service, comprising: a TDD
User Equipment (UE) configured to receive configuration
information of uplink and downlink cells, and to transmuit
data by at least one of the uplink and downlink cells;
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wherein the uplink cell 1s a cell 1n a TDD system, of which
frequency bands can interfere a Frequency Division
Duplex (FDD) uplink frequency band and only for
transmitting uplink data; the downlink cell 1s a cell n
the TDD system, of which frequency bands can inter-
fere an FDD downlink frequency band and only for
transmitting downlink data;

wherein the uplink cell corresponds to a carrier, provided

by an eNB, of which TDD ifrequency bands interfere
the FDD uplink frequency band and which 1s a com-
ponent carrier only for transmitting uplink data; and the
downlink cell corresponds to a carrier of which TDD
frequency bands interfere the FDD downlink frequency
band and which 1s a component carrier only for trans-
mitting downlink data.

21. The device according to claim 20, wherein the TDD
UE 1s configured to send uplink data by the uplink cell,
and/or to receive downlink data by the downlink cell.

22. The device according to claim 20, wherein

the TDD UE 1s further configured to receive system

information of a current cell during selection or rese-
lection of a cell, and then judge whether a cellBarred
value of System Information Block 1 (SIB_1) 1n the
system information of the current cell 1s “barred”, or
whether the system information of the current cell lacks
any one or more of a Master Information Block (MIB)/
SIB_1/SIB_2, or whether the system information of the
current cell contains the flag for indicating that the cell
1s the downlink cell; 1t so, the TDD UE does not camp
on the current cell, otherwise, the TDD UE camps on
the current cell after the selection or reselection of the
current cell.

23. The device according to claim 21, wherein

the TDD UE 1s further configured to receive system

information of a current cell during selection or rese-
lection of a cell, and then judge whether a cellBarred
value of System Information Block 1 (SIB_1) 1n the
system information of the current cell 1s “barred”, or
whether the system information of the current cell lacks
any one or more of a Master Information Block (MIB)/
SIB_1/SIB_2, or whether the system information of the
current cell contains the flag for indicating that the cell
1s the downlink cell; 1t so, the TDD UE does not camp
on the current cell, otherwise, the TDD UE camps on
the current cell after the selection or reselection of the
current cell.

24. The device according to claim 20, wherein the TDD
UE 1s further configured to, after receiving the configuration
information of the uplink cell, judge whether a current cell
1s the uplink cell according to the configuration information,
if so, the TDD UE does not measure and report the current
cell, otherwise, the TDD UE measures and reports the
current cell.

25. The device according to claim 21, wherein the TDD
UE 1s further configured to, after receiving the configuration
information of the uplink cell, judge whether a current cell
1s the uplink cell according to the configuration information,
if so, the TDD UE does not measure and report the current
cell, otherwise, the TDD UE measures and reports the
current cell.
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